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Ultraviolet Radiation (UV) Protection Efficiency of Apparel Fabrics of Cotton and 
Polyester 
塩原みゆき・斉藤昌子
Miyuki SHIOBARA and Masako SAITO 
The UV protection efficiency of fabrics depends significantly on the transmittance 
characteristics of their polymer materials. 1n addition to this， itshows strong dependence 
on the weaving properties such as the type of weave， density of warp and weft， thick-
ness， weight， fabric porosity and surface characteristics. APE (UV -A Protection 
Efficiency) was proposed as the UV-A protection factor of fabrics， APE showed to be a 
useful index of UV・Aprotection of fabrics. The color (hue and lightness) effects on the 
UV protective efficiency of the dyed fabrics was evaluated by UPF and APE. To have 
the enough UV protection efficiency L事 valuesof cellulose should be less than 25 regard-
less of their hue， L事 valuesof polyester should be less than 86 in yellow， less than 67 in 
red and blue， less than 60 in black color， and the transmittance at 360 nm should be less 
than 10% in any cases. FWA in detergents has absorption in UV area and is expected to 
improve the UV protection efficiency of fabrics. 1t is also proved that thin cotton fabrics 
such as broad cloth (about 120 g/m2 weight and about 0.2 mm thick) have the su伍cientUV 
protection efficiency after 2 to 3 times washing with the detergent containing FW A.






によるリスクには、日焼け、皮府がん、 I~I 内 l峰、 近はUVI防御への関心の高まりから、防御を目
免疫機能の低下など、主として中波長紫外放射 的とする日傘、 l帽子などの製品が登場している。
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図1Transmittance o[ cotton and polyester fabrics. 




表2Sample fabrics (undyed and non-fluorescent) and 
their UV protection effect. 
Material Weave 
305 nm 360 nm Porosity 
SampJeNo'--:r 
R T R (‘) UPF 
C-2 23.6 53.9 29.0 60.2 11.9 4.1 
C-3 27.0 50.0 32.2 55.3 14.7 3.6 
Plain-weav申 C-5 16.3 55.5 23.6 63.8 0.8 5.8 
group C-8 20.0 49.1 24.9 54.3 2.8 4.8 
C-9 20.8 46.6 28.5 56.6 11.5 4.6 
Cot定。n C司4 5.1 51.5 12.4 68.5 0.3 14.9 
C-6 1.8 55.1 14.3 66.0 08 11.4 
Twill group C-7 11.9 55.3 20.1 66.3 3.9 1.6 
C-15 9.2 58.0 16.9 68.5 0.2 9.6 
C-l0 12.1 53.0 19.1 63.1 1.1 1.6 
Others C-l1 14，7 47.5 25.7 66.7 1.9 6.1 
PES-l 2.5 6.7 32.7 30.8 132 12.8 
PES-2 2.1 7.0 22.5 28.7 12.7 17.9 
PES-3 5.8 4.9 152 29.5 12.8 13.2 
PES-4 8.8 3.8 30.2 21.8 16.0 1.8 
Plain-weave PES-8 39.1 3.1 57.1 25.7 38.1 2.4 
group PES-9 24.4 3.4 36.5 24.6 27.4 3.8 
Polyester PES-l1 2.4 5.0 18.8 37.6 6.1 22.1 
PES-16 1.7 52 21.4 44.6 5.0 21.5 
PES-20 2.1 4.6 202 423 6.9 19.2 
PES-23 50.1 3.2 72.0 10.2 46.3 1.8 
PES-12 1.2 6.1 22.8 56.9 3.4 23.9 
Twill group PES-18 02 4.6 1.1 34.1 0.2 191 
PES-27 0.3 4.1 1.8 36.8 0.8 19.0 
00.悶 PES-26 0.9 4.5 10.1 31.0 4.6 41.9 
T:Transemi阻n曲(制
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図2Relationship between UPF and transmittance (at 
305 nm) of cotton and polyester white fabrics. 
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FI :Fluorescence Intensity (エチジウムプロ
マイドの蛍光強度)

















表 3UPF and APE of white polyester fabrics. 
Fabric UPF APE 
Muslin 7.8 2.2 
Chifon George世e 2.4 1.4 
Georgete 3.8 2.0 
de Chine 22.7 3.0 
Organdie 1.8 1.2 
Tuxedo Satin 39.6 6.6 
TwilA 191.0 6.9 
Chirimen 19.2 2.5 
Amunzen 41.9 6.3 
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表4Cotton kanakins dyed with direct dyes and their 
CIE Lab and UPF. 




Undyed 94.02 -0.35 2.46 3.7 
Yellow9 82.30 6.17 85.66 25.2 
Yellow 59 89.90 -4.62 47.58 12.0 
Red 2 39.53 53.13 29.15 26.8 
3%o.w.fηRed45 54.10 44.66 6.18 16.0 
Blue 14 22.10 -3.42 -24.40 22.4 
Blue 78 35.67 -3.65 -25.16 18.4 
Black 167 47.02 -1.64 -10.29 14.6 
Y副low9 78.05 12.13 87.92 31.4 
Yellow 59 82.05 -4.97 62.72 20.0 
Red 2 34.24 41.31 24.81 39.8 
5% o.w.f.1) Red 45 38.15 42.82 10.00 32.5 
Blue 14 24.60 -0.19 -20.21 25.5 
Blue 78 26.41 -3.00 -21.32 20.7 
Black 167 31.82 -0.55 -9.24 21.1 
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医I5 Relationship between L' and UPF of and dyed 
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図6Transmittance spectrum of fluorescent white 
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図7Transmittance spectrum of fluorescent white 














図8Relationship between L' and UPF of white and 















40 60 . L 80 
I';!I 9 Relationship between L・andUPF of white and 
dyed polyester taffetas. 
表5 L* values o[ dyed fabrics when UPF 
日re15，25 and 40. 
~~~i~ ~;~~t Th:~~~ss Color UPF=15 UPFL~ Material N ;"; eai;i)' "ë;;;' )~- -25 UPF=40 
Yellow 85 81 78 
kIUaPnFaM3n 7) 1030 0.29 Red 53 42 35 
Blue 37 26 18 
8rack 37 26 18 
YeJ[ow 91 89 87 
T{UWPIlFl 791 1273 0.41 Red 85 80 75 
Blue 85 80 75 
Ceflulose Broad Yellow 84 79 74 
(UPF-6.0) 122.0 0.26 Red 73 63 55 
81ue 73 63 55 
Yellow 25 
Red 25 
T{UaPftFeta 27} 252 0.09 Blue 25 
Black 25 
口~
Yellow 86 78 
powesterT{UaPWeFta 88} 538 0.10 Red 67 40 25 Blue 67 40 25 
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l立:n1 Transmittance of cotton(C-7) before and after 
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